Abnormal organization during neurodevelopment in a mouse model of Sandhoff disease.
Sandhoff disease (SD) is a genetic disorder caused by a mutation of HEXB, which is the β-subunit gene of β-hexosaminidase A and B (HexA and HexB) in humans. HEXB mutation reduces HexA and HexB enzymatic activities, and results in the massive accumulation of ganglioside GM2 in the nervous system. Severe phenotypes of SD show progressive neurodegeneration in human infants, and lysosomal dysfunction that may affect the early development of the nervous system. In a previous study, neural stem cells (NSCs) and induced pluripotent stem cells derived from SD model mice, which are Hexb-deficient (Hexb-/-), demonstrated impaired neuronal differentiation. This study investigated early neurodevelopment in vivo using Hexb-/- mice. The structure of adult cerebral cortices of Hexb-/- mice was normal. However, the expression of Sox2, an NSC-related gene, was reduced in the embryonic cerebral cortices of Hexb-/- mice. Moreover, a reduction of early neuronal migration and differentiation was observed in the embryonic cerebral cortices of Hexb-/- mice. In addition, we showed that the production of layer-specific neurons was delayed in somatosensory cerebral cortices of Hexb-/- mice. These findings suggest that the alterations observed in embryonic Hexb-/- mice may contribute to deficits in neurodevelopment of SD.